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Description 

The present invention relates to active substrates such as bleach activators releasably encapsulated in 
a coating thereon and methods of applying the same. 

5 K is welt known to use bleaches and bleach activators In detergent formulations. One of the important 
aspects of such formulations is that they should be capable of being stored over a significantly long period 
both by the producers of such formulations, the retailers of the product and by the end user. e.g. the 
housewife, who usually buys in bulk and likes to use it in small aliquots for washing as and when necessary. 
However, it is also well recognised that the components of such formulations, especially the bleaches and 

10 bleach activators, have an unacceptably short storage life due to their tendency to undergo undesirable 
physical or chemical changes, thereby resulting in deterioration of the formulation which may manifest itself 
as, e.g. loss of activity, discolouration, loss of attrition resistance, hydroscopicity and hence caking by 
absorption of moisture, staining the clothes washed or as malodour. It has been found that the bleaches and 
bleach activators in particular are prone to such undesirable changes. 

75 tt has been known to apply protective barrier coatings on relatively unstable compounds to improve 
their storage stability. Catalysts used in chemical reactions are a well known example where barrier coatings 
have been applied. 

Peroxygen compounds for use in bleaching formulations are protected with barrier coatings comprising 
metal salts, for example in US-A-41 05827 and FR-A-2229768. Bleach activators of various types are 
20 encapsulated in metal salt protective coatings in EP-A-174132 and CA-A-0676777. 

In the case of active substrates such as bleach activators there is the added problem that any coating 
applied should be such that: 

(a) the active species is readily released when in contact with the aqueous wash system, 

(b) it mitigates any problems of dye damage or staining by the use of a bleach activator 

25 (c) the barrier coating itself should not interfere with the other components in the formulation, 

(d) the barrier coating does not adversely affect the wash or the clothes being washed in terms of 
causing dye damage or staining, and 

(e) should be user friendly and friendly towards the environment when discarded with the wash water. 

It has now been found that the relative instability of active substrates such as bleach activators or the 
30 risk of dye damage or staining thereby can be mitigated by encapsulating the substrate in Its powder or 
granular form in a barrier coating capable of releasing the active substrate in the aqueous wash system 
without adversely affecting the clothes being washed, the user or the environment. 

Accordingly, the present invention relates to a process for encapsulating a bleach activator comprising 
the steps of: 

35 i) forming a composite particulate sut>strate having particle size in the range 200-2000 urn consisting of 
the bleach activator and binder and optionally containing disintegrating aid, surfactant and/or filler, 

ii) coating the composite particulate substrate with a solution of a metal salt of an inorganic acid, which is 
soluble in water to the extent of at least 3 g per 100 g at 15*0* and 

iii) drying the coated particles. 

40 The process is of particular t>enefit for encapsulating cyclic anhydride activators of the formula I and 
lactones of the fomnula 11 and in the process the activator preferably comprises at least one compound 
selected from a cyclic anhydride of the structural formula (I) or a lactone of the structural formula (11) below: 
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SfmeSri? Trade Mark ex Allied Colloids, UK); disintegrating aids such as cross-l.nked carboxy 
^lySuS^denV^^^^^ e.g. Ac-di-so. (Registered Trade Mark) or a po.yacry.a.e: and filers such as the 

■'TLicular sua. compounds Mo*, btert ac«.«ors so* »s 2*y*oc»t.yl («) '•'*«°>»r!t 

^^SfS^ 2-N N^iS a^«atlve) ««1 is««lc .ohydn* ood its ho^logoes M d«l.««s 8le«* 
(esi»t.ally me ™°J2^°f^ . m.alkoyl*amlnoperowc«bO)<v«c acMs and their salts) and 
rr^Sn-^Stthy^ SLTin b. .Lpso^ed ,0 a »atio, to impto., thoir 

:r-aS2rrd«- "as^'oS^r* and ..roo^noot .t,e spec»=a.» n»»« » ,~lode .„ 

"""irtSr^e of some compounds of the structure type (11). especially if the compound is a 2-32^ 

"""Xencapsolatlng sorting sl»..-d soltalrty lo.m a mino. p-opo*- of ti» oncepsolrted P-f"* J^iJ 
^ SirSil.oid li a ioas, 50% ./* 01 tl,. encapsolat«i ptodoct. p.ele-abiy great, than 66 * 

ryrrerss^rr r.reCSTe'^\r«.» sonah. socn thet it does no. 

r.^rt^r„ nSiurn as seoarate and distinct particles for a sufficiently long time in the coating environi^ent so 
;«1o enirie ^prToMhe n>etal salt to substantially completely encapsulate and hermetically seal 
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by attrition and (b) agglomeration. In this context the choice of a fluidising medium is also important in that 
it should be substantially inert to the encapsulating process and should not adversely affect the nature of 
the substrate being encapsulated or the encapsulating coating. An example of a suitable fluidising medium 
is air. 

5 The present invention is further illustrated with reference to the following Example. 
Example 1 

In the Example below the following components were used in a formulation to produce the active 
10 substrate: 



IS 



Isatoic anhydride (bleach activator) 


80% w/w 


Bentonite clay (binder) 


9% w/w 


Ac-di-sor (disintegrating aid) 


2% wAv 


Avicer (a cellulosic filler) 


9% w/w 
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The above components were fomned into a dough in water and subjected to extrusion followed by 
spheronisation to obtain granules having a particle size of 500-1000 micrometers. 

The granules were then fluidised in a Strea-1 fluidiser at a spray rate of about 6g/min through two-fluid 
nozzle with atomising air pressure of about 0.8 bar. 

Air was used as the fluidising medium at an air volume of 10 units on Strea 1. The inlet air temperature 
was 48 * C and the outlet air temperature was 36 * C. 

A solution of I50g of anhydrous sodium sulphate in 700g of water was used as the encapsulating 
solution. 

This sodium sulphate solution was sprayed in a direction cocurront with the fluidising air using a 
Wurster column. The spraying of the solution took about 1.5 hours to encapsulate the granules. The 
encapsulated granules were then dried for a further 20 minutes during which time the temperature was 
increased to 52 *C at the inlet and 46*C at the outlet to bake the encapsulating coating into a solid, dry 
ban'ier. 

The encapsulated granules so produced were mixed at a concentration of 5% w/w with a detergent 
powder containing 80% w/W ECE Base (ex Westlalrds Limited, North Green, Datchet, Slough SL3 9JH. 
Berkshire, UK) and 15% w/w of a perborate bleach and stored in open packs at 37 *C and 70% relative 
humidity. The resultant detergent formulation did not suffer any discolouration or substantial loss of activity 
after storage for 2 months. 

That the solubility of the coating in the aqueous medium is unaffected is illustrated by a comparison of 
coated and uncoated spheres made with the above formulation where it can be seen that there is no 
significant difference between whole and crushed spheres: 



Test conditions 



Substrate Cloths: 
Measurements : 



40 *C. 2.5% active isatoic anhydride (hereafter "iA") was used in detergent base 
containing sodium perborate tetrahydrate. Washes were can-led out in a Terg-o- 
tometer over a period of 20 minutes. 5.85g of detergent base plus 0.1 5g of bleach 
activator at 100% active were used i.e. 0.3g of fonmulated Isatoic anhydride 
spheres. 

EMPA 114 Red wine stain and WPK BC-1 tea stain 

Reflectance measurements were taken with ICS-Texicon Micromatch spectrometer. 
Results are expressed as percentage stain removal (%SR) calculated from the 
following expression: 



ZSR 



L(final)-L(initial) 



L(standard)-L(f inal) 



X 100 



L(final)= final reflectance value 

L(initial) = initial reflectance value 
L{standard) = standard reflectance value 
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L value is reflectance value as defrned in Committee Internationale D'Eclarage LAB 
system (CIELAB). 



FORM 

Isatoic Anhydride (ex BASF) 

whole spheres as per formulation Coated with Na2S04 

50% active in lA 



XSR 
EMPA TEA 
70.09 29.52 
69.37 28.78 



69.58 28.91 
66.84 22.07 



crushed spheres as per formulation 

Tetra Acetyl Ethylene Diamine (Pure, ex Warwick 

Int.) 

^^^^^ Detergent base alone 60.99 13.04 

isltoic Anhydride 53-106 micrometers 69.21 28.35 

1 22 

least significant difference) 
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Example 2 

The marks obtained are given below. 
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Formulation containing bleach activator encapsulated with; 


Mean score 


Zinc sulphate heptahydrate (ca. 38% w/w) 
Zinc sulphate heptahydrate (ca. 31% w/w) 
Zinc sulphate heptahydrate (ca. 25% w/w) 
Aluminium sulphate hexadecahydrate (ca. 38% w/w) 
Aluminium sulphate hexadecahydrate (ca. 31% w/w) 
Aluminium sulphate hexadecahydrate (ca. 25% w/w) 
Sodium acetate (ca. 38% w/w) 


1.10 
1.40 
1.65 
2.05 
2.45 
3.40 
5.00 
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organic acid. 
Example 3 

Granulos containing 82% 2-pheny. '-"--'-^^Taf ^^^^^^^^ 
tt,e inorganic salts detailed below. These coated gran^^ ^^SThSriso 7a J Samples from the 
detergent base which contained 25% sod.um P^^^^^'^^'^J^J^^fgcm 
cteterU— nsthuspre^^^^^^^^ ^,3^ 3 tray and 

cotton dyed with immedial black (EMPA na). ini5> wuu 
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dampened with sufficient water to absorb into and dampen the strips of detergent formulation. After 30 
minutes the cotton test cloth was thoroughly rinsed in running tap water and air dried. The above test was 
repeated. 

Reflectance measurements were taken with an ICS-Texicon MIcromatch Spectrometer. The average 
results from 10 readings from undemeath each test strip on each test cloth are expressed as percentage 
stain removal (%SR). 

Composition of 2PB4 granules;- 
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2PB4 


82% 


w/w 


Bentonite clay 


13% 


w/w 


Dispex G40 


2% 


w/w 


Avicel 


3% 


w/w 
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Formulation containing 2PB4 bleach activator encapsulated with; 



Aluminium sulphate (ca. 38% w/w coating) 
Zinc sulphate (ca. 38% w/w coating) 
Uncoated granules 



%SR 



14.4 
13.7 
27.6 
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Visual observations confirmed the marked reduction of 'ptnholing' dye damage for the zinc and 
aluminium suphate coated granules when compared with uncoated granules. 

The results show that the bleach activator granules encapsulated with the zinc and aluminium salts 
exhibit significantly reduced tendency for dye damage. 
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Claims 
1 



5. 



A process for encapsulating a bleach activator comprising the steps of: 

i) forming a composite particulate substrate having particle size in the range 200-2000 um consisting 
of the bleach activator and binder and optionally containing disintegrating aid, surfactant and/or filler, 

ii) coating the composite particulate substrate with a solution of a metal salt of an inorganic acid, 
which is soluble In water to the extent of at least 3 g per 100 g at 15 * C, and 

lii) drying the coated particles. 

A process according to claim 1 in which the composite particulate substrate is suspended in air in a 
fluidrsed bed during the coating step. 

A process according to any preceding claim In which the metal salt Is applied in a dye-damage- 
inhlbitlng and/or fabric staining-inhibiting amount. 

A process according to claim 3 in which the thickness of the salt coating of the product is at least 0.03 
um. 

A process according to any preceding claim in which the metal of the metal salt is selected from alkali 
metals, alkaline earth metals, zinc and group III metals. 



6. A process according to claim 5. in which the metal salt is a saH of zinc or aluminium. 

7. A process according to claim 6, in which the metal salt is selected from zinc sulphate and aluminium 
sulphate. 

8. A process according to any preceding claim in which the encapsulated activator is incorporated into a 
powder detergent containing a peroxygen bleach source. 

9. A process according to any preceding claim in which the activator is at least one compound selected 
from a cyclic anhydride of the structural formula I or a lactone of the structural formula II below 
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wherein Q is a divalent organic grouping such that Q and N together with the carbonyl and oxygen 
functions form one or more cyclic structures and in (l)R is H. an alkyi, aryl, halogen, a carboxyhc or a 
carbonyl containing function, and in (II) R is a C2 or higher alkyl. alkaryl. aryl. aralkyl. alkoxyl. haloalkyl. 
amino, aminoalkyl. dialkyi amino, carboxylic or a carbonyl containing function. 

10. A process according to claim 9 in which the bleach activator is selected from a 2-hydrocarbyl (4H) 3,1- 
■ benzoxazin-4-one, 2-aryl (4H) 3,l-benzoxazin-4K)ne. 2-N.N-dlalkylamino (4H) 3,1-benzoxazin-4K)ne and 
isatoic anhydride. 

11 A process according to any preceding claim in which the binder is a bentonite clay, the surfactant is a 
polyoxyalkylene sorbitan oleate ester or an alkali metal salt of a polycarboxylic acid, the disintegrating 
aid Is a cross-linked hydroxymethyl cellulose derivative and the filler is a cellutosic filler type. 



PatentansprUche 

1 Verfahren zur Verkapselung eines Blelchaktivators. umfassend die folgenden Schritte: 

i) Bilden eines teilchenformigen Kompositsubstrats mit einer Teilchengrofie im Bereich von 200- 
2000 um. das aus dem Bleichaktivator und einem Bindemittel besteht und gegebenenfalls em 
Zerfallshilfsmittel. eIn Tensid und/oder einen Fullstoff enthSIt, 

ii) Beschichten des teilchenfSrmigen Kompositsubstrats mit einer Losung eines Metallsalzes emer 
anorganischen SSure. die in Wasser bis zu einem Grad von mindestens 3 g pro 100 g bei 15'C 
ISslich ist, und 

ill) Trocknen der beschichteten Teilchen. 

Z Verfahren nach Anspruch 1 . bei welchem das teilchenfSrmige Kompositsubstrat wahrend des Beschlch- 
tungsschrittes in einem FlieBbett in Luft suspendiert ist. 

3. Verfahren nach irgendeinem vorhergehenden Anspruch. bei welchem das Metallsalz in einer eine 
SchSdigung der Farbe und/oder eine Verschmutzung des Qewebes hemmenden Menge venwendet 
wird. 

4. - Verfahren nach Anspmch 3, bei welchem die Dicke der Salzschicht des Produkts mindestens 0.03 urn 

betragt. 

5. Verfahren nach irgendeinem vorhergehenden Anspruch. bei welchem das Metall des Metallsalzes aus 
Alkalimetallen, Erdalkalimetallen, Zink und Metallen der Gruppe III ausgewShlt ist. 

6. Verfahren nach Anspruch 5, bei welchem das Metallsalz ein Zink- oder Aluminiumsalz ist. 

7. Verfahren nach Anspruch 6. bei welchem das Metallsalz aus Zinksulfat und Aluminlumsulfat ausgewahlt 
ist. 

8. Verfahren nach irgendeinem vorhergehenden Anspruch, bei welchem der verkapselte Aktivator in eIn 
Waschpulver eingebracht wird, das eine Peroxid-Bleichquelle enthalt. 
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9. Verfahren nach irgendeinem vorhergehenden Anspruch, bei welchem der Aktivator mindestens eine aus 
einem cyclischen Anhydrld der Strukturformel t oder einem Lacton der Strukturformel 11 unten 
ausgewghlte Verbindung ist 
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worin Q eine zweiwertige organische Gruppe ist, so dafi Q und N zusammen mit den Carbonyl- und 
Sauerstoff-Funktionen eine oder mehrere cycllsche Strukturen bilden, und R in (I) eine AlkyI-, Aryl-, 
20 Halogen-, eine Carboxyl- oder eine Carbonyl-haltlge Funktion ist und R in (II) eine C2.- oder eine h5here 
Alkyl-, Alkaryl-, Aryl-, AralkyI-, Alkoxyl-, HalogenalkyI-, Amino-, AminoalkyI-, Dialkylamino-, Carboxyl- 
Oder eine Carbonyl-haltige Funktion Ist. 

10. Verfahren nach Anspruch 9, bei welchem der Bleichaktivator aus einem 2-HydrocarbyK4H)-3.1- 
26 benzoxazin-4-on, 2-Aryl-(4H)-3,1 -benzoxazln-4-on, 2-N,N-Dlalkylamino-(4H)-3,1 -benzoxa2ln-4-on und 

Isatosaureanhydrid ausgewahit ist. 

11. Verfahren nach irgendeinem vorhergehenden Anspruch, bei welchem das Bindemittel eine Bentonit- 
Tonerde, das Tensid ein Polyoxyalkyiensorbitanoleat-Ester oder ein Alkaiimetatlsalz einer Polycarbon- 

30 sSure, das Zerfaltshilfsmittel ein vernetztes Hydroxymethyl-cellulose-Derivat und der FQIistoff ein 
FQIlstoff vom Cellulose-Typ Ist 

Revendlcations 

35 1. Proc^d6 d'encapsulation d'un activateur de blanchiment comprenant les Stapes consistent ^ : 

i) former un substrat particulaire composite pr^sentant une dimension de particules comprise dans la 
gamme de 200 h 2 000 um, constitu^ de I'activateur de blanchiment at d'un liant et contenant 
eventuellement un adjuvant de d^litement, un agent tensioactif et/ou une charge, 

ii) revetir le substrat particulaire composite d'une solution d'un sel metallique d'un acide inorganique, 
40 lequei est soluble dans i'eau jusqu'^ au moins 3 g pour 100 g li 15* C et 

iii) s^cher les particules rev§tues. 

2. Proc^d^ seton la revendication 1 , dans leque) on met le substrat particulaire composite dans I'alr dans 
un lit fluidis6 iors de I'etape de revetement. 

45 

3. Precede selon I'une queiconque des revendlcations precedentes, dans lequei on applique le sel 
metallique en une quantite inhibant ia deterioration de la teinture et/ou inhibant la souillure de I'etoffe. 

4. Proc6d4 selon la revendication 3, dans lequei I'^paisseur du revetement de sel du produit est d'au 
50 moins 0,03 um. 

5. Precede selon i'une queiconque des revendlcations precedentes. dans lequei on choisit le metal du sel 
metallique parmi les m^taux alcalins, les metaux alcalino-terreux. le zinc et les m^taux du groupe III. 

55 6. Proc^d^ selon la revendication 5, dans lequei le sel metallique est un sel de zinc ou d'atuminium. 

7. Proc^de selon la revendication 6, dans lequei on choisit le sel m^taliique parmi le sulfate de zinc et ie 
sulfate d'aluminium. 
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8. Proc6cl6 selon Tune quelconque des revendications precedentes. dans lequel on incorpore Tactivateur 
encapsul6 dans un detergent en poudre contenant une source peroxygenee de blanchiment. 

9 Proc6d6 selon Tune quelconque des revendications pr6c6dentes. dans lequel I'activateur est au molns 
5 un compose choisi parmi un anhydride cyclique de formule d6velopp6e I et une lactone de formule 
developp^e II ci-dessous 
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(Z) 



(II) 



dans lesquelles Q represente un groupement organlque divalent de sorte que Q et N, avec les 
fonctlons carbonyle et oxygene, forment une ou plusieurs structures cycliques et, dans (I), R represente 
H une fonction alkyle, aryle, halogfene. carboxylique ou contenant un carbonyle et, dans (II). R 
re'pr^sente une fonction alkyte en C2 ou plus, alcaryle. aryle. aralkyle, alcoxyle, halog6noalkyle. ammo. 
25 aminoalkyle, dialkylamino, carboxylique ou contenarrt un carbonyle. 

10 Proced6 selon la revendication 9. dans lequel on choisit I'activateur de blanchiment parmi une 2- 
hydrocarbyl (4H) 3,1-benzoxazin-4-one. une 2-aryl (4H) 3.1-benzoxazin-4-one. une 2-N.N-dialkylamino 
(4H) 3,1-ben20xazln-4<ne et I'anhydride isatoTque. 

11 Procede selon I'une quelconque des revendications precedentes. dans lequel le liant est I'argile 
" bentonite. Tagent tensioactif est un ester oleate de polyoxyalkylenesorbitane ou un sel de metal alcal.n 

d'un acide polycarboxylique. radjuvant de delitement est un d6riv6 d'hydroxyniethylcellulose r6ticul6 et 
la charge est du type charge cellulosique. 
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